How is the concentration of IAA controlled in plants? At- tempts to answer this question have revealed several possibilities, more or less firmly established by experimental data:
1. IAA catabolism may lead to an irreversible loss of biologically active auxin. Here, either a peroxidase and/or an IAA oxidase (27) oxidizes IAA to hydroxymethylindole and methylene oxindole. However, the enzymatic oxidation to oxindole-3-acetic acid may be a more specific reaction and may possibly be of even greater physiological significance (1) . 2 . Conjugation of IAA to either amino acids or sugars (sugar alcohols) may lead to a reversible storage of IAA (1, 2, 6, 7) , and enzymes that hydrolyze the conjugates have been described recently (7, 10) .
3. Under the assumption that at least under some physiological conditions IAAld' may be a major precursor of IAA (formed either from indole-3-acetaldoxime [12] , tryptamine, or indole-3-pyruvic acid [27] ), the reversible oxidation-reduction of the aldehyde to IEt by IAAld reductase may reduce the rate of IAA biosynthesis and thus IAA concentration (4, 27) . Upon changing physiological conditions lEt may be 'reactivated' by oxidation to IAAld and IAA via lEt oxidase (23) and IAAld oxidase (3) .
While considerable attention has been given to these possible different regulatory mechanisms in higher plants very little is known with respect to fungi, although their ability to synthesize IAA is a widespread phenomenon (9) . The major reason for this apparent neglect may be the limited (and often contradictory) information available on relevant biological effects of auxin in fungi (14, 18, 21, 22, 28, 30 is dependent on the stage of development (5, 14) ; (b) several known auxin precursors (tryptamine, IAAld, and IEt) have been isolated from the fungus and tentatively identified by several TLC systems (5); (c) an aromatic amino acid decarboxylase (15) and two monoamine oxidases (16) have been partially characterized, which posibly play a role for the following conversions: tryptophan -p tryptamine -. IAAld. Furthermore, the presence of IAA oxidases has been demonstrated by gel electrophoresis (13) ; and (d) when IAA is applied to the culture medium at a certain developmental stage (3-d-old cultures) it stimulates the fungal growth (sporangiophore length and dry weight production) with a half-maximum stimulation between 1 and 10 ,M (14) .
Thus there is circumstantial evidence in P. blakesleeanus Bgff. for (a), an enzymatic formation and degradation of IAA and (b) a significant biological effect of auxin. As the IEt content in P. blakesleeanus shows an interesting correlation with fungal development, especially during the phase of maximum sporangiophore growth (26) , the characterization of the enzyme lEt oxidase seemed to be relevant to the understanding of IAA formation in the fungus.
The only detailed description of an IEt oxidase available so far was the study from Percival et al. (23) (5, 15) . Stock cultures were prepared on ryebread medium and used for inoculation between the second and sixth week after refrigeration at 4°C. Inoculation density was 50 spores/ ml.
Preparation of the Enzyme. Enzyme preparation was routinely performed with 63-h-old fungal material because this developmental stage shows the highest lEt oxidase activity (24) .
The fungus was removed from the culture medium, washed twice with distilled water, and dried between several layers of filter paper. The following operations were carried out at 4°C. Five g fresh weight of fungal material were homogenized in 5 ml buffer (50 mM Na2HPO4, adjusted with 6 M HCI to pH 8.0) together with 5 g acid-washed sea sand in an ice cooled mortar. The resulting homogenate was centrifuged at 40000g in a Sorvall RC-5-B refrigerated centrifuge (Du Pont Instruments) for 30 min. The supernatant was filtered through glass wool to remove lipids. The crude extract was applied to a Sephadex G-25 column.
The desalted protein was fractionated with (NH4)2SO4. The precipitate between 33% and 45% (NH4)2SO4 saturation contained most ofthe activity (_75%). The precipitate was dissolved in 2 ml sodium phosphate buffer (pH 8.0), and desalted again on Sephadex G-25. A further purification was achieved by gel filtration on an Ultrogel-AcA-34 column (LKB) (1.6 x 48 cm). Fractions of 3 ml were collected at a flow rate of 9 ml/h. Molecular Mass Estimation. The molecular mass was estimated by gel filtration on an Ultrogel-AcA-34-(1.6 x 48 cm) column (LKB). The column was standardized for molecular mass estimation with (24) .
Furthermore, the radioactive IAAld fraction was converted to indole-3-acetaldoxime according to Rausch et al. (25) . The radioactive aldoxime formed co-chromatographed with authentic indole-3-acetaldoxime in the TLC systems described above.
Radioactivity profiles of TLC plates were determined by individually scraping off 0.5 cm zones. The silica gel or cellulose powder was mixed thoroughly with 0.5 ml ethanol and finally 3 ml of scintillant were added (Scintillator 199, Packard Inst.) Radioactivity was determined in a liquid scintillation counter (Packard 3320). The channel ratio method was used for quench correction. Counting times were such as to allow accumulation of_10,000 counts.
Assay 
RESULTS
Partial Purifcation of the Enzyme. After (NH4)2So4 fractionation of the desalted crude extract, maximum enzyme activity was found in the 33 to 45% fraction resulting in a 3.5-fold purification with 75% recovery of the total activity. Subsequent gel permeation chromatography on an Ultrogel-AcA-34 column (fractionation range 20-350 kD) led to a further purification but also to a considerable loss of activity (Table I ). The molecular mass was estimated to be 56 ± 5 kD (Fig. 1) . For the characterization of the enzyme the 33 to 45% (NH4)2SO4 fraction was used.
Characterization of the Enzyme Reaction. The labeled IAAld formed was tentatively identified by co-chromatography with unlabeled aldehyde in several TLC and HPLC systems and by chemical conversion to IEt and indole-3-acetaldoxime (data not shown).
Substrate kinetics, pH dependence, and pH optimum were all determined under conditions where enzyme activity was strictly proportional to time (Fig. 2a) and protein concentration. Simple Michaelis-Menten kinetics were observed with an Km value of 7 AM calculated from the Eadie-Hofstee plot (Fig. 2b) , and no indication of cooperativity (Hill coefficient n = 0.95). The reaction rate was maximum between pH 6.5 and 8 (Fig. 2c) , and the temperature optimum for the enzyme reaction was at 25°C (Fig.  2d) (23) there are also many common features (Table IV) . Several observations suggest that the enzyme from P. blakesleeanus might be a flavoprotein as proposed for the enzyme from cucumber seedlings: (a) the inhibition of the enzyme reaction by substituted phenols (29); (b) the increase ofenzyme activity upon addition of FAD, particularly under anaerobic conditions, where the oxidation of reduced FAD would be inhibited (although the inhibitory effect of dichloroindolephenol is difficult to reconcile with FAD being a cofactor, however, at the concentration tested its inhibitory effect may be the result of its phenolic character); and (c) alternative possible co-factors like NAD or NADP rather lead to a decrease of enzyme activity.
Under the assumption that FAD is a cofactor H202 is a candidate for a second reaction product (23 In vivo the IAAld concentration could increase due to two mechanisms. First, an IAAld oxidase (which, however, has not yet been demonstrated in the fungus) might be inhibited by high auxin concentrations, similar to the situation in cucumber seedlings (3) and second, a high NADPH/NADP ratio could lead to a substrate inhibition of IAAld reductase by NADPH (4) (P Schramm, unpublished data). Thus the IAAld concentration would increase causing product inhibition of lEt oxidase. Brown and Purves (4) have argued that under such conditions an increased direct formation of IAA from auxin precursors other than IEt could be the result. We suggest that although no direct negative feed back of auxin biosynthesis via IAA has yet been demonstrated in P. blakesleeanus two other regulatory devices may be of significance both pointing to a central role of lEt and lEt oxidase. A noncompetitive inhibition of the aromatic amino acid decarboxylase by lEt (15) , and the product inhibition of lEt oxidase reported in this paper.
Recently, we described the time course of lEt content and lEt oxidase activity during the development of the fungus (26) . Both factors are inversely correlated during the rapid extension growth of the sporangiophores. While the lEt content drops, the IEt oxidase activity reaches its maximum value. Thus, in addition to the kinetic regulation the amount of this enzyme may show a considerable variation during important developmental processes. To allow the production of antibodies a further purification of the enzyme is presently under way in our laboratory.
